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Purpose: Most reports regarding infrainguinal bypass surgical procedures demonstrate 
benefits well but pay less attention to adverse outcomes and consequences of failure for the 
patient. For a wider scope of infrainguinal bypass surgical procedures, we evaluated 
patient-oriented outcomes of limb loss occurring after failed infrainguinal bypass 
operations. 
Methods: Eighty-one patients with vascular amputations were identified in a retrospective 
study. Follow-up was complete with a mean of 3.6 years. Life-table and multivariate 
analyses were used to assess factors influencing the desired outcome goals of rehabilitation. 
Mortality rates, social fianction, risk of contralateral mputation, and the ability to walk 
were used to measure the late outcome. 
Results: The long-term survival rate was poor (72% at I year; 53% at 3 years) and was not 
related to traditional risk factors for atherosclerosis. Moreover the risk for contralateral 
amputation was 10% per year. One year after amputation 81% (47 of 58) of the surviving 
amputees were walking independently, and 73% (42 of 58) were living at home, 32 with 
their spouse. At 3 years these results were 73% (27 of 37) and 78O/o (29 of 37), respectively. 
In addition, the level of self-care changed significantly (p < 0.001) after amputation. 
Advanced age (older than 65 years), self-care performance, and living with someone were 
important predictors of late outcome. 
Conclusions: It is possible for a high percentage of patients with vascular amputations to
return home successfully, either walking or in a wheelchair. Moreover this result can be 
predicted based on preoperative clinical variables. These data may be helpful to guide 
fitting of prosthetic devices, planning of discharge home, and use of health care resources. 
(J VASC SURG 1995;21:613-22.) 
In most patients presenting with critical limb 
ischemia the threatened limb can be salvaged by a 
bypass procedure.>4 However, some of these patients 
will have to undergo amputation even after years of 
initial success of the vascular econstruction. For the 
individual patient a major amputation has important 
implications including loss of functional indepen- 
dence, permanent disability, and even death. In 
addition, amputation has a major impact on the 
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community and public. It requires a substantial 
investment in human and financial resources for 
provision of care. s# Unfortunately less concern has 
been seen in the literature for those patients who 
undergo amputation because of failure of the revas- 
cularization. Most reports focus primarily on the 
technical success of the vascular reconstruction rather 
than on ultimate outcome and the consequences of
failure for the patient, s For more insight in patient- 
oriented outcomes of infrainguinal bypass surgical 
procedures, we evaluated the late consequences of
limb loss occurring after failed infrainguinal bypass 
procedures. Primarily we determined the patient's life 
expectancy after amputation. Secondarily we assessed 
how and at which functional evel patients with 
vascular amputations regain their walking ability and 
social functions. In addition, particular attention was 
paid to the contralateral limb. Finally we determined 
factors of major importance for the late outcome of 
rehabilitation. 
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Table I. Patients characteristics atthe time of the initial major amputation (81 patients) 
Clinical characteristics No. ~ Percent 
Age (range in yrs) 68 + 12 (37-93) 
Men 54 67 
Hypertension 33 41 
Diabetes 37 46 
Smoking 54 67 
Infrapopliteal bypass procedures 26 32 
Cardiac historyt 41 51 
Cerebrovascular history$ 16 20 
Multiple vascular interventions~ 66 82 
~Plus-minus values represent the mean _+ SD. 
tDefined as symptoms or signs caused by organic heart disease including myocardial infarction, angina pectoris, congestive heart failure, 
or arrhythmia. 
SDefined as a temporary or permanent eurologic deficit caused by cerebrovascular disease. 
§Defined as bypass and nonbypass infrainguinal or aortofemoral procedures. 
METHODS 
To evaluate the long-term outcome of rehabili- 
tation after the major amputation mortality, social 
function, risk of contralateral mputation, and ability 
to walk were used as outcome parameters. Date and 
causes of death were collected for all patients who 
died. Patient survival after major amputation was 
compared with that expected for the general popu- 
lation matched for age and sex (data from the Central 
Bureau for Statistics, The Hague, The Netherlands). 
In addition, the survival rate of patients who had 
successful infraingninal bypass operations without 
subsequent major amputations was included. Three 
aspects of social function were examined in this study. 
First, the residential status was assessed at different 
time intervals and classified in four categories: those 
patients living in their own home, those recovering in 
a rehabilitation center, those residing in a nursing 
home, and those hospitalized for 30 days or more. 
Second, we examined the patients' ability to continue 
living with their spouses, relatives, or friends. Finally, 
the functional level of self-care was determined before 
and after major amputation. Self-care included bath- 
ing, dressing, going to toilet, transferring, conti- 
nence, and feeding and was classified into indepen- 
dent and dependent. Patients who could perform 
activities of daily living without any help were 
considered to have an independent self-care perfor- 
mance, whereas those who needed human assistance 
for daily activities were classified as having a depen- 
dent self-care performance. The need and the date of 
contralateral mputation after a major amputation 
was determined for each patient. In addition, all data 
necessary for evaluation of outcome were recorded in 
the same manner as for the initial major amputation. 
Finally the patients were assessed for their ability to 
walk with a prosthetic limb or whether they were 
confined to bed or wheelchair. The use of a fitted 
prosthesis was defined as functional in case of an 
independent partial or full-time use. Nonfunctional 
use was defined as a fitted prosthesis that was used 
incidentally or merely cosmetically. The walking 
ability was represented graphically as a function of 
time. 
Patients were assessed by a specialized vascular or 
rehabilitation trait before amputation and thereafter 
at least on a yearly basis until death or termination of 
this study in September 1991. At each visit standard 
evaluation forms and vascular worksheets were used 
to document the living situation, functional level of 
self-care, and quality of ambulation. In addition, any 
type of vascular event and date, severity, and outcome 
of each event were recorded. If recent information 
was not available, direct elephone contact was made 
with these patients, their relatives, and the referring 
physician. In every case the most recent available data 
were used. For patients with bilateral amputations 
this was the situation after the loss of both legs. All 
information was stored in a computerized database, 
and data analysis was performed with the NCSS 
statistical software program (Number Cruncher Sta- 
tistical System, Kaysville, Utah). 
To calculate the outcomes of rehabilitation after 
the initial major amputation, tmivariate life-table 
analyses were used. 9 Survival time was defined as time 
from initial amputation to the endpoint of interest, 
and patients who did not reach the endpoint were 
considered "censored" observations ateither the date 
of death or the end of the study. The curves for 
subgroups were compared by the log rank test. t° 
Thereafter the potential risk factors were entered into 
a stepwise Cox proportional hazards model to 
estimate the additional influence that each risk factor 
had on outcome. 11 The relative risk ratios (RR) and 
JOURNAL OF VASCULAR SURGERY 
Volume 21, Number 4 Dawson et al. 615 
95% confidence intervals (CI) were then computed 
and gave the relative importance of studied relation- 
ships. When life-table analysis was not used, the 
differences among subgroups before and after am- 
putation were determined by the McNemar test. 
Probability values less than 0.05 were considered 
statistically significant. 
RESULTS 
Between 1958 and 1989, 397 patients underwent 
infraingninal bypass for atherosclerotic occlusive 
disease. Indications for the bypass operation were 
either disabling claudication (155 (39%) of 397) or 
critical imb ischemia (242 (61%) of 397). For the 
purpose of this study we identified 81 patients who 
had lost their limb after failing or failed bypasses. The 
mean time interval from the bypass to amputation 
was significantly onger for patients with claudication 
(9 (11%) of 81, 5.1 years) than for patients primarily 
operated on for critical imb ischemia (72 (89%) of 
81, 1.2 years). Twenty-four (30%) of 81 patients 
required amputation at above-knee (AK) or below- 
knee (BK) level within 30 days of the bypass 
operation, and 57 (70%) of 81 needed late amputa- 
tion. Risk factors and associated diseases present at 
the time of initial amputation are shown in Table I. 
Initially 43 (53%) BK and 38 (47%) AK 
amputations were performed. All amputations were 
performed under direct supervision of a vascular 
surgeon. The selection of the proper level for 
amputation was based mainly on clinical information 
supplemented by segmental pressure studies and 
information from arteriography. In questionable 
cases the final decision was made during the surgical 
intervention. After the operation, wound manage- 
ment was accomplished with soft dressings, and early 
mobilization was encouraged. After the stumps 
satisfactorily healed, the patients were transferred to
a rehabilitation center or nursing home depending on 
their physical and mental condition. The medical and 
prosthetic are was coordinated and provided by a 
multidisciplinary rehabilitation team including a 
vascular surgeon, arehabilitation physician, aphysi- 
cal therapist, a nurse, and a social worker. In 20 
(25%) cases delayed stump heating or late stump 
problems required a surgical debridement or ream- 
putation at a higher level at a mean of 6 months 
(range 7 days to 4.7 years). This procedure resulted 
in 29 (36%) BK and 52 (64%) AK ultimate 
amputation levels. Complete follow-up ranging from 
1.5 months to 18 years (mean of 3.6 years) was 
obtained. 
Mortality. A total of 56 (69%) patients died 
Patient Survival (%) 
(A) 
1316] [268] [223] [202} 1174] [138l 
[ 25) l IB1] [ 58] {4e] [ S7] [ 17] 
72. . -  - - "  
m • • • • • • 
i i • • • au • 
B7% i n  L ,  ~ ,~ • • • • • • •m 
'~'7.~ - - ~  - -  - -  I. - - .  
68% 
25 
0 i i i i 
49% 
l l l l  General population 
= = Bypass patients without amputation 
i Bypass patients with amputation P < 00001 
(B) 
[30] {25] [21] 
IS1] [331 [27] 
100 ~ 83% 
75 • -11  73% 
i • 65% 
• • i 57% 
I • 
50 
Advanced age p < 0 04 
25 m No 
HH Yes 
0 I ; 
118] [121 [9] 
119] {13] [8] 
69% 
• oo 
=°= • • 
27% 
=| 
100 
75 
50 
25 
(c) 
o 
[59] [45] 1371 
[22] [13] [111 
~ 6 9 %  
• 59% 
• 50% 
i 
Self care dependent 0 < 0 03 
m No 
moore Yes 
[32l [2q  [14] 
I 5] [ 4[ [ 3] 
64% 
53% 
1£2% 22% 
1 2 3 4 
Time after amputation (years) 
Fig. 1. Graphs howing cumulative survival after ampu- 
tation of patients who underwent infrainguinal bypass (A) 
compared with survival of patients who underwent bypass 
without amputation and with survival of age- and sex- 
matched patients in control group, (B) according to 
advanced age (older than 65 years), and (C) according to 
self-care performance. Numbers in brackets indicate num- 
ber of patients at risk for that length of time. 
during follow-up. Of these, six died within the 
30-day period from the initial amputation (operative 
mortality rate 7%). Primary causes of death were 
cardiovascular diseases (38 (68%) of 56), sepsis (7 
(13%) of 56), respiratory diseases (5 (9%) of 56), 
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Table II. Predictors of outcome after major amputation as determined by multivariate statistical 
analysis (Cox's proportional hazards regression model 
Predictors of outcome Relative risk ~ 95% Confidence interval p Value 
Mortality 
Self-care dependent? 1.9 1.1-3.5 < 0.05 
Return home 
Living alone 0.3 0.1-0.5 < 0.001 
Advanced age ( > 65 years) 0.5 0.3-0.9 < 0.05 
Contralateral amputation 
Advanced age (>65 years)? 2.2 0.9-5.1 0.06 
Walking with a prosthesis 
SeN-care dependent? 0.2 0.08-0.5 < 0.001 
~Multivariate r lative risk ratio indicates the increase inrisk of outcome associated with a given (prognostic) factor after controlling for 
all the other significant factors. 
?Only potential risk factor that entered into the final model. 
Table III. Change in living situation after major amputation ~ 
After amputation 
Living situation With someone (%) Alone (%) Total (%) 
Before amputation 
With someone 32 (40) 18 (22) 50 (62) 
Alone - (0) 31 (38) 31 (38) 
Total 32 (40) 49 (60) 81 (100) 
~Differences between the groups before and after amputation were significant (p < 0.001) as determined by McNemar test. 
malignancies (4 (7%) of 56), and other causes (2 
(4%) of 56). The overall survival rate of the patients 
with vascular amputations was poor and markedly 
diminished when compared with the survival rate of 
patients who had tmdergone infrainguinal bypass 
without amputation and the survival rate of the 
healthy population matched for age and sex (p < 
0.0001) (Fig. 1, A). Life-table analysis revealed a 
cumulative survival rate for the patients with vascular 
amputations of 72% at 1 year, 53% at 3 years, and 
only 35% at 5 years from amputation. Their survival 
was adversely influenced by advanced age (older than 
65 years) (p < 0.04) (Fig. i, B) and self-care 
dependency (p < 0.03) (Fig. 1, C) before amputa- 
tion. Other variables including living alone, associ- 
ated diseases, and primary risk factors for atheroscle- 
rosis appeared to have no significant influence on the 
survival of  these patients. In the multivariate analysis 
self-care dependency was the only variable related to 
a significant increased mortality (Table II). 
Social function. Directly before amputation the 
great majority of the patients (73 (90%) of 81) were 
riving at home (Fig. 2). Only three (4%) of 81 
patients were hospitalized, and five (6%) were living 
in a nursing home because of other health problems. 
After amputation the residence of the surviving 
amputees varied greatly with time (Fig. 2). At 30 
days 31% (23 of 75) of the surviving amputees were 
still hospitalized, 57% (43 of 75) resided in a 
rehabilitation center or nursing home, and only 12% 
(9 of 75) were back at home. But at 1 year and the 
years thereafter more than 70% of the surviving 
amputees had returned home, for example, 73% (42 
, of 58) at i year and 78% (29 of 37) at 3 years. The 
remaining survivors still required care in a rehabili- 
tation center or nursing home. The mean time 
interval from amputation to return home was 4.7 
months (median 4.3 months). The cumulative 
chance to return home after amputation was calcu- 
lated by the rife-table method and increased steadily 
to 73% at 1 year (Fig. 3, A). Univariate analysis 
showed an adverse influence on the return home for 
advanced age (p < 0.01) (Fig. 3, B), living alone 
(t9 < 0.0001) (Fig. 3, C), and self-care dependency 
before amputation (p < 0.01). Multivariate analysis 
confirmed the findings for advanced age and riving 
alone but did not confirm the importance of self-care 
dependency regarding the probability to return home 
(Table II). After amputation the ability to continue 
living with their relative and the functional evel of 
self-care changed significantly. After the operation 18 
(22%) of 81 amputees were permanently separated 
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Fig. 2. Residence of patients with vascular amputations before and at different time periods 
after amputation caused by failed infrainguinal bypass procedure. 
from their spouse or nonspouse relative as the result 
of the amputation, and 32 (40%) of 81 resided 
together (Table III). Regarding self-care perfor- 
mance, 21 (26%) of 81 amputees did not regain their 
preamputation functional evel. Consequently 43 
(53%) of 81 amputees were partially or totally 
dependent in carrying out their activities of daily 
living (Table IV). 
Contralateral limb. During follow-up 19 (23%) 
of 81 patients underwent a subsequent amputation of
the contralateral limb because of limb-threatening 
ischemia. Including the seven patients who previ- 
ously had lost their contralateral limb, 26 patients had 
bilateral amputations: nine BK-BK, five BK-AK, and 
12 AK-AK amputations. Mean time interval between 
the initial amputation and the contralateral mputa- 
tion was 2 years with a range from 13 days to 6 years 
(median 1.7 year). With use of the life-table method 
the need for the second leg amputation increased 
from 15% at 1 year to 50% at 5 years after the first 
amputation. This increase corresponds with an an- 
nual risk of 10% (Fig. 4, A). In the univariate 
analysis advanced age was the only variable with a 
significant influence on the subsequent loss of the 
second limb (p < 0.05) (Fig. 4, B). All other 
preoperative ariables listed in Table I including the 
initial amputation level (Fig. 4, C) were not associ- 
ated with an increased risk of contralateral mputa- 
tion. In the Cox proportional hazard analysis ampu- 
tees older than 65 years had a 2.2-fold risk for a 
contralateral mputation compared with amputees 
65 years and younger (Table II). 
Walking ability. Before the operation 93% (75 
of 81) of the patients could walk freely or with the 
assistance of a cane or walking frame (Fig. 5). The 
remaining 7% (6 of 81) of the patients were in 
wheelchairs or were bedridden. After the operation 
most amputees underwent successful rehabilitation 
and regained their walking ability with the use of a 
functional prosthesis (Fig. 5). Results at 30 days 
showed that 13% (10 of 75) of the surviving 
amputees were able to walk with a prosthesis, 
whereas 87% (65 of 75) were not able to walk. The 
actual proportion of walking amputees increased to 
81% (47 of 58) during the first year and decreased 
thereafter to 73% (27 of 37) at 3 years. The 
remaining 10 surviving amputees at 3 years were in 
wheelchairs or were bedridden, of whom six had 
abandoned their functional prosthesis. Calculated by 
the life-table method the probability to walk again 
increased with time to 73% at 1 year after amputation 
(Fig. 6, A). Thereafter success in ambulating with a 
prosthesis appeared unlikely for those amputees who 
were unable to do so despite continued rehabilita- 
JOURNAL OF VASCULAR SURGERY 
618 Dawson et al. April 1995 
Probability to Return Home (%) 
(A) 
[81 ] 130l II 31 I111 
100 
73% 78% 
50 46% m All patients 
25 
O - -  I 
llO1 
(B) 
100 
75 
50 
25 
0 
[3o1 l 81 [ 21 [2} [21 
[51 ] [22] [11 } {91 [8] 
88% 88`% 
/ 
61`% • • • • • • • m 
i 
dvs e sge  
mmm No p < 0,01 
i lm l  Yes  
- -  I I I 
(c) 
100 
75 
50 
[511 [11} I 31 121 { 31 
[301 {191 1101 {g} [81 
94% 
85~ 
54,% 
o 
= • 
Living alone 
m No p < 0 .00  1 
i |11  Yes  
6 12 18 24 
T ime after amputat ion  (months)  
Fig. 3. Graphs showing cumulative chance to return 
home after major amputation censored by mortality and 
lost to follow-up (A) for all patients, (B) according to 
advanced age (older than 65 years), and (C) according to 
presence or absence of relative. Numbers in brackets 
indicate number of patients at risk for that length of time. 
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Fig. 4. Graphs howing cumulative risk of contralateral 
amputation censored by mortality and lost to follow-up 
(A) for all patients, (B) according to advanced age (older 
than 65 years), and (C) according to initial level of 
amputation. Numbers in brackets indicate number of 
patients at risk for that length of time. 
tion. The walking ability was negatively influenced by 
self-care dependency (Fig. 6, B) and living alone (Fig. 
6, C) at time of amputation. In a multivariate model 
only self-care dependency emerged as a strong and 
independent predictor of a poor functional outcome 
(Table II). Conversely, successful prosthetic fitting 
was significantly related to an increased probability to 
return home (p < 0.01). As expected patients with 
bilateral amputations had a significantly poorer 
functional outcome as compared with patients with 
unilateral amputations. Most patients with unilateral 
amputations (38 (76%) of 50) made extensive and 
regular use of the fitted prosthesis, whereas only nine 
(35%) of 26 patients with bilateral amputations 
could walk with two prostheses at the end of 
follow-up (p < 0.05). All patients with bilateral 
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Fig. 5. Ambulatory stares of patients with vascular amputations before and at different time 
periods after amputation caused by failed infrainguinal bypass procedure. 
prosthesis were able to walk with a prosthesis after 
their first amputation, and in all but one at least one 
knee joint was preserved. The time of achieving these 
levels of prosthetic rehabilitation is of interest. The 
mean time interval between amputation and walking 
with the definitive prosthesis was 4.8 months (me- 
dian 4.4 months; range 1.5 months to 11.9 months) 
for patients with unilateral amputations. Mean time 
interval from the second leg amputation to indepen- 
dent walking with both prostheses was 6.7 months 
(median 4.3 months; range 1.7 months to 25.8 
months). 
DISCUSSION 
In reports regarding outcome of rehabilitation 
after amputation, the results vary considerably. This 
variation seems to be due to the fact that some data 
have been based on the total number of amputations 
during a certain period, whereas others have evalu- 
ated the number of amputees still alive in a given 
population or the number of patients upplied with 
a prosthesis. Furthermore many studies also include 
other patients than those with peripheral artery 
disease. Finally a considerable variation is seen in 
duration of follow-up among studies, which makes 
comparison among studies difficult. This analysis 
differs from almost all studies regarding this subject. 
First, we incorporated time-to-event into the mea- 
surements of long-term outcome of rehabilitation. 
Life-table analyses were used to determine the life 
expectancy, ability of private living, risk for contralat- 
era] amputation, and ability to walk again after a 
major amputation. In addition, the residential and 
ambulatory status of the amputees was determined at
different ime periods from amputation. With this 
kind of analysis both the effect of the treatment on 
outcome and the time required to reach the desired 
outcome goals were determined. Because the level of 
ftmctioning varies considerably over time, our find- 
ings would not have been obvious, if the results had 
been reported at a specific time after amputation, as 
reported in almost all studies regarding this subject. 
Second, the follow-up period in this study averaged 
3.6 years. This period is rather long considering the 
limited survival of patients with vascular amputa- 
tions. Third, this study included only patients who 
had undergone previous infrainguinal bypass proce- 
dures for severe lower limb ischemia. This selection 
is relevant, because these patients are often old, have 
advanced coexisting disease, and need care. More- 
over most of the amputees (82%) in this study had a 
complete series of vascular interventions before 
they lost their limb, which may result in an increased 
associated morbidity and frustration, making re- 
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Table IV. Change in functional level of self-care after major amputation* 
After amputation 
Level of self-care Independent (%) Dependent (%) Total (%) 
Before amputation 
Independent 36 (44) 23 (28) 59 (73) 
Dependent 2 (2) 20 (25) 22 (27) 
Total 38 (47) 43 (53) 81 (100) 
*Differences between the groups before and after amputation were significant (p < 0.001) as determined by McNemar test. 
habilitation a lengthy process with uncertain func- 
tional results. Last, univariate and multivariate analy- 
ses were used to assess variables influencing the 
outcome of rehabilitation. This approach validates 
the accuracy of the findings. 
Regarding the functional evel of ambulation 
after a major amputation, we found that the actual 
proportion of survivors walking with a prosthesis 
increased to 81% (47 of 58) during the first year 
of rehabilitation. Thereafter the prosthetic walking 
rate decreased to 73% (27 of 37) at 3 years because 
of late stump problems, contralateral mputation, or 
deterioration of patient health. However, life-table 
analysis censored by mortality and lost to follow-up 
revealed that the cumulative probability to walk 
again after major amputation increased almost lin- 
early with time to 73% at 1 year from amputation. 
Thereafter it appeared unlikely for patients to suc- 
ceed in ambulation with a prosthesis. The ability to 
walk again was adversely influenced by self-care 
dependency at time of the initial amputation (RR 
0.2; CI 0.08 to 0.5; p < 0.001). As expected the 
prosthetic walking rate for patients with unilateral 
amputations was significantly better than that for 
patients with bilateral amputations (38 (76%) of 
50; versus 9 (35%) of 26; p < 0.05). In the 
literature the results in terms of prosthetic walking 
rates for patients with unilateral vascular amputa- 
tions vary between 30% and 90% depending on 
vascular history, level of amputation, timing of 
prosthetic limb fitting, and duration of follow- 
up) 2-ts For patients with bilateral vascular ampu- 
tations walking rates between 26% and 71% were 
reported epending on the use of a prosthesis after 
the first amputation and the preservation of at least 
one knee joint. 16-18 These findings are in accordance 
with those found in this study. Successful prosthetic 
limb fitting appeared to be extremely important o 
final discharge home, self-care performance, and 
quality of life. 
One point of continued controversy involves the 
adverse ffect of a failed infrainguinal bypass on the 
level of eventual amputation, sd2,19,2° Our ultimate 
AK amputation rate of 64% (52 of 81) would 
support his concept. However, it remains unclear 
whether the level of amputation was higher as a direct 
consequence of the failed arterial bypass. It is more 
reasonable that the need for AK amputation was 
dictated by the severity and extent of ischemia in the 
leg to be amputated and by the impaired physical and 
mental capacity of the patient o withstand a ream- 
putation. Progression of atherosclerotic disease in 
some patients (4 (25%) of 20) was another reason for 
the high ultimate AK amputation rate. 
The setting to which the amputee is discharged 
after rehabilitation is probably the most important 
outcome criterion. First, this information is of 
utmost psychologic value for the amputee at the start 
of the rehabilitation process. Second, discharge to 
home may have implications of social benefit, which 
includes a less restrictive nvironment than a nursing 
institution and less costs to the society. In this study 
we found that at 1 year and the years thereafter more 
than 70% of the surviving amputees returned home. 
The cumulative chance to return home increased to 
73% at 1 year from amputation. Living alone and 
advanced age were both significantly related to return 
home after rehabilitation i dicated by RR ratios of 
0.3 (CI 0.1 to 0.5, p < 0.001) and 0.5 (CI 0.3 to 
0.9; p < 0.05). Moreover the vast majority of the 
amputees who returned home were successfully fitted 
with a prosthesis. These findings are consistent with 
those from other studies) s'2° 
In addition, the extent and availability of funding 
for home modifications and home care services 
provided by government sources may play an impor- 
tant role in enabling the amputee to return home. 
Obviously this factor may differ from center to center 
and from one country to another, contributing to a 
53% to 93% range of return home rates in the 
literature, a4,1s,ls,2°2s On the contrary, the overall 
good health care and social insurance system in the 
Netherlands and a shortage in capacity in rehabilita- 
tion centers and nursing homes result in a tendency 
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to keep patients longer in hospital than in other 
countries. 
Another matter of foremost concern to amputees 100 
is their inability to continue living with their spouse 
or partner as the result of the amputation. In this 
study 18 (36%) of 50 amputees were forced to live 7s 
separately from their spouse because of decreased 
self-care performance, failed prosthetic fitting, or so 
deteriorated general health after amputation. How- 
ever, the presence of a spouse may also protect against as 
admission to a nursing institution. Studies of stroke (A) 
rehabilitation have shown that spouse support may 
clearly predict he ultimate outcome and disposition 
of the disabled patient. 24-27 
The long-term survival of the patient with vascu- loo 
lar amputation was very poor and markedly dimin- 
ished in comparison with the survival of patients who 7~ 
underwent bypass without amputation and with that 
of age- and sex-matched patients in a control group. 
More than two thirds (68%) of the amputees died 50 
from cardiovascular events, probably as a result of the 
progressive and generalized character of atheroscle- 25 
rosis. This is a common finding in the literature and (B) 
has remained essentially unchanged during the last 30 
years. 283a Remarkable is the 13% death rate from 
sepsis considering the availability of antibiotics dur- 
ing the study period. These results, however, are 
similar to the septic mortality rates reported by other 
centers? 2,2°,3~33 In this study vascular graft infection 
and amputation stump necrosis were the major 
causes of letal sepsis. It is interesting that traditional 
risk factors uch as hypertension, diabetes, moking, 
and coronary disease were not associated with a poor 
survival rate, probably because many of these patients 
had multiple risk factors; the presence or absence of (C) 
a single risk factor did not have a significant influence. 
In contrast, adependent self-care performance atthe 
time before amputation was a significant predictor of 
a poor chance of survival (RR 1.9; CI 1.1 to 3.5; 
p < 0.05). 
The subsequent loss of the second limb is another 
major problem facing those amputees who survive. 
Reports that have studied this particular problem 
have found that of those patients who survive, 14% 
to 45% will undergo a major amputation of their 
second limb within 5 years? 2,29,343s These data are 
comparable to the 10% annual risk of contralateral 
amputation i our study. Both the high incidence of 
subsequent amputation and the limited life expec- 
tancy of patients with vascular amputations underline 
the progressive and diffuse end stage nature of the 
underlying atherosclerotic disease. Thus more em- 
phasis must be put on improving the quality of that 
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Fig. 6. Graphs howing cumulative chance to walk again 
after major amputation censored by mortality and lost to 
follow-up (A) for all patients, (B) according to self-care 
performance, and (C) according to presence or absence of 
relative. Numbers in brackets indicate number of patients 
at risk for that length of time. 
reduced  survival .  20,36 This improvement involves 
rapid restoration of bipedal gait, which often enables 
a successful return to home and to previous social 
activities. Our data indicate that age, living situation, 
and functional level of self-care before amputation are 
important predictors of late rehabilitation outcome. 
Although these factors are beyond our control, they 
can be used to guide treatment, planning of the 
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discharge to home, and use of health-care resources. 
For instance, this analysis can help in the decision to 
stop rehabilitation efforts in restoring bipedal gait, if 
progression is slow and clinical predictors are unfa- 
vorable. In these situations more consideration 
should be given to wheelchair ambulation. On the 
other hand rehabilitation should be continued, if 
progression is slow and clinical predictors are favor- 
able. Of course treatment management should de- 
pend also on other factors than those evaluated in this 
study. 
We thank Professor Dr. Henk J. Stam for his critism 
and for reviewing the manuscript. 
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